Morocco, which has no conventional energy resources, depends entirely on the international primary energy market to satisfy its growing demand due to its economic growth and demographic progression. The country imports the majority of its energy source supply. Morocco has implemented an important energy strategy that supports the country's transition to renewable energy and energy efficiency that generalizes across all consumer sectors of the economy (housing, transport, industry). To fulfill this energy transition, the liberalization of renewable energy market was adopted and financial mechanisms have been created to stimulate private sector involvement and to facilitate the implementation of the public-private partnership. The government and public institutions that were created to accompany Morocco's energy vision have committed to drive the development of projects in the priority areas of renewable energy and energy efficiency, but the country still needs to deal with many barriers related to the policy, financial, and technical frameworks.
Background
Morocco's energy strategy has been developed in response to climate change, specifically that caused by the activities of the energy sector. Indeed, it is based on the mobilization of Morocco's own national resources, the rise of renewables in the energy mix, and the introduction of energy efficiency as a national priority. Its implementation will enable the establishment of a diversified energy mix and will be optimized around specific technology choices, both reliable and competitive.
This strategy, which has the major objectives of ensuring security of supply and widespread energy price-optimized access; mobilization of domestic energy resources, mainly the significant potential for renewable energy (RE) in the country; the promotion of energy efficiency [1] ; and the integration of Morocco into the regional energy system in compliance with environmental preservation, places the development of RE at the top of its priorities [2] .
Furthermore, Morocco has experienced considerable growth in electricity demand. Energy consumption has risen at an average annual rate of 6.5% from 2002 to 2015 [3, 4] due to economic growth, the rise in population, and the increase in per capita energy consumption. This increase in consumption was also due to consistent investments in electrification projects, which allowed the country to reach a 99.5% electricity access rate in 2015 (which is impressive growth considering that the rural electrification level was only at 18% in 1995) [5] .
During the 21st session of the Conference of the Parties (COP21), Morocco announced a new goal to increase the capacity of renewables to 52% (20% solar, 20% wind, 12% hydro) by 2030 [6] . This will make Morocco the first African country to aim to reach more than 50% electricity generation from RE in a continent where access to any energy is a big issue [7] . These goals are attainable because the country has high potential in wind and solar resources and is an important player in the Euro-Mediterranean energy hub, including all regional projects facilitating synergy as Project MedGrid, of which the Morocco is a member [3] .
This paper describes the organization of the Moroccan energy sector, which is based on a green strategy with RE. Potential impacts of this strategy are discussed on the basis of a regulatory framework. We also discuss opportunities and barriers for this green strategy in relation to the international context based on the findings from past and ongoing studies and conferences organized regarding the Moroccan energy experience. Finally, we suggest additional measures that integrate large-scale projects and regulation improvements that involve a real transition from a regulated market to a full free market and that takes account of the barriers related to existing independent power producers (IPP) facilities.
Energy context
The primary energy supply in Morocco has been rising steadily and reached 17,283 ktons of oil equivalent ("TOE") in 2015 [8] . The country is clearly dependent on fossil fuels, as petroleum products account for 41% of the primary energy supply, crude oil for 31%, coal and peat for 17%, and gas for 4%. The primary energy supply has increased significantly in the past. Morocco is highly dependent on imports of energy sources; in 2015, the dependency was about 94.5%. Morocco experienced a significant increase in demand for primary energy as it has increased by 0.36 TOE per capita in 2002 to 0.56 TOE in 2015 [9] .
In 2015, the total energy consumption was 18.4 million TOE out of which petroleum products stood for 60% of energy consumption and coal 22% [10] . This trend was also observed on electricity, where the rate was 7% in 2013 with a total energy demand of 32 Twh in the end of 2015 reflecting an energy bill of US$12.3 billion [11] .
Due to demographic and economic growth, electricity demand grew at an average annual rate of 6.6% in 2015, leading to an energy consumption of 34,413 GWh at the end of 2015 [11] . In 2015, the amount of electricity produced totaled 29,914.2 GWh. Renewable sources generated 13.4% of the energy, while 49% came from coal, 16.6% from natural gas, and 6% from oil [9] .
Morocco has an overall vision towards sustainable development. After adopting a National Energy Strategy (NES) with corresponding targets in 2009 of reaching 42% installed RE capacity by 2020, Morocco renewed the strategy in 2015 with a 52% target for 2030 [12] . Thus, Morocco has prioritized the development of renewables in addition of other sources as natural gas.
Moroccan power system and planned evolution
Moroccan power system
The electricity sector is structured around a national utility, the National Agency for Electricity and Water/ Electricity Branch (ONEE), which is placed under the administrative and technical control of the Ministry of Energy, Mines, Water, and the Environment. The ministry also supervises the following institutions:
a. MASEN -The Moroccan Agency for Solar Energy is a limited company with a Management and Supervisory Board [13] . MASEN ensures the development of integrated projects for producing electricity from solar energy, and has a minimum total capacity of 2000 MW. In 2016, MASEN's scope was extended to wind and hydropower, and it became the Moroccan agency for sustainable energy. The outlook of the agency now includes the development of 3000 MW in 2020 and 6000 MW in 2030 from renewable sources [8] under the PPA schemes. Regrouping all renewables in one agency will help MASEN to optimize the cost of electricity, especially the concentrated solar power (CSP), which will still be a heavy cost for the public budget [14] . However, this will decrease the competitiveness of the national electricity company (ONEE) because the cost of hydro and wind is lower. After regrouping, the ONEE will purchase electricity at an average cost of the three sources total (solar, wind, and hydro Unfortunately, the distribution operators that are supervised by the Ministry of the Interior are often against the development of RE in their networks. This lack of coordination, cooperation, and synergistic collaboration between the various stakeholders, political groups, and ministries does not help when forming a common strategic vision for the promotion of RE.
Evolution of the energy sector
ONEE is the sole buyer and seller and the sole importer/ exporter of bulk electricity. Since 1999, it has also operated on the Spanish electricity market, which is interconnected with Morocco's. The dominant role of ONEE should, however, become weaker; in 2012, Morocco adopted a national regulatory framework for the electricity sector, which provides a free market for the exchange of electricity from renewable sources (Act 13-09). As the sole buyer, ONEE supplies the national market through its own plants (about 42%), through those of IPPs (about 40%), through imports (about 18%), and also through a number of private industrial producers (<1%). The current power mix is dominated by fossil energies, specifically about two-thirds of energy is generated by coal, oil, and gas, followed by imports from Spain (about 18%), hydropower (< 10%, depending on actual hydrology), and wind/solar. Demand is about 35 GWh/year and has increased by 6,5% per year since year 2000. Installed capacity exceeds 8000 MW [20] .
Renewable energy investment framework in Morocco
Act No. 13-09 as amended and supplemented by Act No. 58-15 for the private development of projects Act 13-09, on renewable energies, marked the new energy strategy by allowing private companies to produce electricity from renewable sources and to buy it from the market. This Act revolutionized the energy landscape by introducing major innovations through:
The liberalization of the RE market; Allowing private green electricity developers access to the national grid (all voltage levels); and The possibility for private developers to carry out direct transmission lines for their own use when the capacity of the national electricity grid and interconnections is insufficient.
Act 13-09 also acts as the authorization system for the RE project if the capacity is greater than 2 MW or as a notification system if the capacity is less [21] . This Act is a first step towards the liberalization of the Moroccan Energy Market. Its focus on the RE market is important because the conventional market is still under the IPP scheme contract (20-30 years of power purchase agreements), which makes liberalization so difficult. However, in the future Morocco can proceed to liberalize this market if the renewable market liberalization is more successful [22] . This mitigation in the country is a case study for emergent countries where most are under IPP contract. The transition to a liberalized market will have to be reached though mixed schemes ( Fig. 1) , which shows that the role of a mixed scheme is an important transition before achieving a full free market.
In 2016, a new update of Act No. 13-09 was adopted, called Act No. 58-15, and implemented the following provisions:
Increasing the threshold of installed capacity for small hydroelectric power plants from 12 to 30 MW; Allowing the trade of surplus green generation to ONEE, though the project owner cannot sell "more than 20% as an excess of the annual generation"; and Introducing the basis of the low-voltage electricity market.
The most added value of Act 58-15 is the liberalization of the low-voltage market. This market presents a huge potential for small scale projects (i.e., rooftop photovoltaic, biomass, solar pump). As such, complementary acts related to this Act should take into consideration the low income of the Moroccan people and propose financial mechanisms to boost the market. For example, a mixed system of Feed-in-tariff and Net Metering will be good choices [23] .
Many of the laws that have been introduced to promote RE, such as the 13-09 law, are still presenting issues. For example, this law tends to facilitate only large-scale projects rather than helping the entry of smaller producers and stimulating the development of more community-based, bottom-up energy initiatives. The decree for RE connection to low-voltage energy has not been approved yet.
Tenders
Morocco is also developing its power mix through public-private partnerships. IPPs develop power projects and sell the power to ONEE or to large consumers through power purchase agreements that include generally a "take or pay" clause. The result is that power plants that are technically dispatchable are financially not dispatchable for ONEE as a balancing authority, whose dispatchable capacity is increasingly reduced [24] .
ONEE and MASEN launched international tenders under the IPP scheme for the development, financing, Fig. 1 Transition of the electricity market in emergent countries design, engineering, procurement, construction, commissioning, and operation and maintenance of wind farms. The bidder signs a Power Purchase Agreement (PPA) with ONEE for a period of 20 years, under which ONEE will purchase the project's electricity production [25] .
The PPA contains commercial and legal terms and conditions that cover the following points, in particular:
Development, financing, design, engineering, procurement, construction, authorization, realization, testing, commissioning, insurance, right of use, operation and maintenance by the Wind Farm Project Corporation and all ancillary facilities; Net energy sale by the project company and purchase by the ONEE; Other ONEE procurement and payment obligations; Deductions, penalties, and other damages arising from deviations from the terms of the PPA; Cases of force majeure; and Termination cases and rights in the event of termination.
This PPA allows (i) the purchase of electricity during the life of the plant, (ii) the issuance by the government of a letter of support guaranteeing payment to the project company and payment in case of early termination of the PPA, and (iii) the use of the project site for the duration of the PPA.
As shown in Table 1 , the tender schemes helped the country to reduce the cost of electricity from 1.6 MAD per Kwh with NOOR 1 to 1.39 MAD per Kwh with NOOR 3, and also introduced CSP technology into the national grid, which will generate energy in peak hours when the electricity cost is higher, as has been done in some countries like Chile and Taiwan [26] .
Self-generation
As Morocco's first experience with RE, the Act authorized industries to produce green electricity for their own consumption with a limit of 10 Mw (before 2008). A wind farm was realized under this Act with a capacity of 10.2 MW in 2005. In 2008, the newly revised Act raised the maximum allowed capacity to 50 MW. Even for big consumers, the limit was also 50 MW. However, without access to the grid, companies could only generate power on-site.
In 2015, the new Act (54.14) overcame the limitations of Act 16.08, now giving the right for large consumers to develop bigger capacities (a minimum of 300 MW) from renewables or conventional resources. It also gave the possibility of grid access, so big consumers could produce electricity on one site and consume it at another site.
As proved by the International Energy Agency in its report "Morocco 2014 -Energy Policies Beyond IEA Countries", the above-mentioned reforms and investments had proven a considerable commitment to promote RE. However, many barriers obstructing further RE development in the country were still present, including: i) Lack of accessible financial support for small scale projects; ii) Lack of coordination, cooperation, and synergetic collaboration between the various stakeholders, political groups and ministries (distribution operators are often against the development of RE in their electrical grid); iii) Continuing major technical issues related to the intermittent nature of renewable energies such as wind and solar. Technical complications occur when aiming to ensure large scale reliability of supply with high penetration of intermittent sources.
Energy tariff policy, end use energy prices (household and industry)
Electricity Electricity prices in Morocco are, by regional standards, relatively high. The price of electricity for final consumers is fixed by decree from the government. Subsidies on electricity prices have been phased out in recent years, leading to a steady but moderate price increase as shown in Table 2 . More suited to rural customers' consumption habits because of its dispersal and distance from villages, the "Nour" system is based on a prepaid meter. To obtain electricity, the customer can buy the desired quantities through refill cards (from an amount of 20 dhs with an average price of 1.2 MAD per KWh) [27] .
The tariff structure is uniform regardless of the distributor [28] . However, it is relatively variable and complex because it differentiates uses that are defined as follows:
Private lighting (lights, mosques, timers, consulates, associations, parking). Patented, which applies to all natural or legal persons engaged in gainful employment and connected to low voltage; lighting for commercial and offices subject to a patent; cabinets, cafes, restaurants, private schools, etc. Domestic use (all premises used as dwellings). Driving forces (artisans, elevators, petite textile companies, wells, mills, special construction, i.e., for the purposes of work performed by contractors for parties, fairs, carnivals, etc.). Administrative lighting (local government buildings, local authorities, offices).
Since August 1, 2014, water rates and electricity have increased. They are now based on new consumption levels. The consumer pays according to the consumption band to which it pertains. There are now six sections defined for electricity instead of four, and all types of voltages are affected by the increase. The rate of electricity price per Kwh has increased by 2.9% for low voltage, 6.1% for medium voltage, and 4.7% for high and very high voltage [29] .
Oil price indexation system
Since the early 90s, oil prices showed significant increases accompanied by higher volatility. The crude oil price rose on average from US$18 a barrel during the 1990s to US$28 a barrel in 2000. This price surge prompted the government to suspend in 2000 the application of the oil price indexation system, which had been implemented since the sector's liberalization in 1995, and to replace it with a fixed price mechanism in which the State bears the difference between cost prices and consumer prices. However, the continued rise in international prices, with an average price of US$97 a barrel in 2008 and US$104 a barrel between 2011 and 2013, placed a heavy burden on subsidy costs for petroleum products. Despite some one-off adjustments, mainly in June 2012, these costs increased from 7. The reforms that have been underway for several years in favor of the private sector. In 2013, the reforms were strengthened by a fiscal reform and the continuation of the reform of the compensation fund, which represents a key step in reducing public spending. With the current price of oil (44- 
While subsidies for gasoline, diesel, and kerosene have almost been eliminated, the electricity prices in Morocco do not represent the real costs, which are below the average costs of production and transmission. This creates a significant financial burden on the national budget. In addition, considerable subsidies allow consumers to pay a mere third of the "real" price of butane gas, in particular.
All car fuels were phased out in 2014, and there was a partial increase of electricity tariffs as well. The latter, however, remain below generation costs, with households paying between 0.9 and 1.44 MAD per kWh depending on monthly consumption levels. This is wellreceived by consumers.
Renewable energy targets and realizations
The energy target aims to increase the share of renewable energy to 42%. As already mentioned, the New Energy Road map, recently announced during COP21, bolstered this target of 52% RE in 2030, of which 12% is hydro, 20% is solar, and 20% is wind generation, as shown in Fig. 2 . This target makes Morocco an African leader of RE, just as Germany is for Europe [30] .
The development of green projects will require an estimated investment over the next 15 years of more than US$40 billion, including ¾ for renewable energies. This development will be mobilized by private companies and national and international financial institutions.
Morocco has the necessary assets to achieve their set goals, particularly in developing RE, mainly wind and solar, and realize its integration among the EuroMediterranean markets. The country has a huge potential for RE. The wind potential alone is estimated at more than 25,000 MW, of which 6000 MW is forecast to be implemented by year 2030 in regions with an average 9 m/s of wind speed. With an annual sunshine averaging 3000 h, which is equivalent to an irradiation density of almost 5.3 KWh/m2 per day, Morocco is well suited for building large-scale solar energy power [30, 31] .
In the past, hydro-electric power has been a fundamental element of the Moroccan energy system, with the installed capacity reaching 1770 MW. Capacity is expected to grow to 3100 MW by 2030. However, because of limited hydro resources, the country has launched two programs to boost solar and wind energy projects: With the export of green electricity to Europe, given the vicinity to Spain, Morocco can become an important player in the export of green electricity to a major regional market [32] . Even though exporting is not possible today because of the economic downturn in Europe and the excess of renewable generation in Spain, the future of the north African energy market will be Europe. In the aim to encourage renewable energy deployment, Morocco has approved three main pillars of action:
(i) Promulgate the actual regulations and acts to improve renewable energy transparency and competitiveness; (ii)Set up institutions with the ability to succeed, control, and promote green energy facilities; and (iii)Execute projects and major financial investments to construct the mandatory renewable energy projects and propose new schemes to boost large scale projects.
Wind targets and realizations
The [33] .
Moreover, ONEE has launched an Integrated Wind Programme, which will total 1000 MW upon completion of six wind farms; the first 150 MW capacity is currently under development at Taza. The five other wind farms planned in this integrated program are:
Midelt (Midelt), 150 MW to be delivered on 2018; Tanger II (Tangiers), 100 MW to be delivered on 2019 Tiskrad (Laâyoune), 300 MW to be delivered on 2019; JbelLahdid (Essaouira), 200 MW to be delivered in 2020; and Boujdour (Boujdour), 100 MW to be delivered in 2020.
Moreover, ONEE intends to increase the power of the Tetouan (Koudia El Baïda) wind farm to 130 MW or 150 MW.
As shown in Fig. 3 , by 2020 the expected 2000 MW capacity should generate around 6600 GWh per year thanks to the exceptional quality of the wind resources on the Moroccan coasts. It expected to save 1.5 Mtoe and prevent the emission of 5.6 million tons of carbon dioxide annually. By realizing these projects, the installed wind capacity will be around 2530 MW in 2020 (largely exceeding the initial target of 2000 MW) and 5000 MW in 2030 [34] .
Solar target and realizations
Since 1995, Morocco has undertaken a Global Rural Electrification Programme (PERG) entrusted to ONEE. Over 16 years, 42,200 villages have thus been provided with electricity, i.e., 2 million households; of these, 51,000 individuals were equipped with (isolated) solar In addition, a CSP power plant with a 20 MW capacity, commissioned in 2011 with the support of the World Bank's Global Environment Facility, was incorporated in the 450 MW combined cycle gas power plant of Ain Beni Mathar [35, 36] .
Moreover, the Solar Integrated Project was launched in 2009. The target of this project is to reach a total installed capacity of 2000 MW by 2020 with the development of large scale CSP and PV facilities in five different areas covering a total of 10,000 ha for a total final production of 4500 GWh (18% of current national electricity production) [37] . The investment costs for the project amount to US$9 billion, however the project would lead to savings of 1 million Toe (tonne of oil equivalent) and 3.7 million tonnes of CO2 emissions per year [38] . The first phase of the project will have a total capacity of 580 MW and will involve the construction of a CSP farm in the area. The initial construction has been in operation since December 2015 with a capacity of 160 MW [39] . The cost of this project is too high compared to other power plants, but the country looks to increase the added value of this project by the local content and industry integration. The experience is still in the beginning stages and the assessment is late.
The second project (NOORII), also a parabolic trough, with a capacity of 200 MW and 7 h of storage is to start construction during the third quarter 2015. The third project (NOOR III), which is a tower with a capacity of 150 MW and more than 7 h of storage, is expected to start construction at about the same time. MASEN is also developing a new program called NOOR PV I that consists of three PV power plants with an aggregate capacity of 170 MW and an annual output of 320 GWh [40] .
To further develop the strong domestic solar energy potential, ONEE launched a program to develop endof-line, mid-sized (20 MW to 30 MW) solar PV plants, which will help strengthen the security of the electricity supply in the selected zones. This program, which aims for a total installed power of around 400 MW, is seen as a network management tool, since it is mainly intended to improve the quality of the customer service provided in surrounding regions, particularly during daytime hours. This program features the following projects:
The NOOR ATLAS project is intended to meet the needs of the southern and eastern regions through the deployment of eight solar PV plants with a 200 MW capacity at Guemim, Tata, Tahla, Guenfouda, Ain Beni Mathar, Boudnib, and Boulmane. The NOOR Tafilalt project is intended to strengthen the Zagora Arfoud and Misour networks thanks to three solar PV plants with a 75 MW capacity. The addition of 100 MW is intended to strengthen the network in other Moroccan regions.
By realizing these projects, the solar installed capacity will be around 2150 MW in 2020 (exceeding the initial target of 2000 MW) and 4800 MW in 2030.
Morocco is initiating the second phase of its energy strategy, which aims to accelerate the achievement of Also, new reform projects are being launched. This is the opening of the electricity market from renewable sources to the medium voltage (MV) and low voltage (LV) and the establishment of an independent authority of energy regulation to accompany the evolutions in the national energy sector, particularly in terms of opening the renewable source electricity market (scheduled for 2015).
Hydro target and realizations
By 2020, 520 MW will be installed on the major dams under construction. Moreover, under Act 13-09, seven hydraulic micro-plants with a total capacity of 54 MW are now under development by the private sector. Finally, retention basins have been built and drip irrigation developed with a view to separate irrigation needs from energy needs to better satisfy demand [41] .
The increase in the share of variable renewable energies-such as wind and solar power-makes the use of Morocco's flexible hydropower resources even more essential. Managing this variability will be made easier thanks to the Pumped Storage Plants Plant 
Lessons learnt from Moroccan energy experience

PPA model
The PPA model adopted for the production of electricity since 1992 allows: the guarantee to purchase electricity during the lifetime of the plant; transfer of know-how to Moroccan technicians; the evolution of the electricity generation fleet; and the production of electricity at competitive prices.
This PPA model has undergone a remarkable evolution since the launch of the first PPA with Jorf Lasfar. This view of the limitations of the capacities of national investment, until today, has been most notably through the introduction of industrial integration criteria for integrated solar and wind programs and the choice of private operators, and the involvement of national partners in the process of developing these projects has ensured the sustainability of knowledge to make and transfer technology and to create national champions [44] .
Liberalization and requested reforms
Liberalization refers to the abolition of the rights of monopolies, rights that accorded energy suppliers protection against competition. Liberalization constitutes a ground-breaking change for the whole energy sector. Consequently, this process of liberalization presents special challenges and risks, some of which may lead to serious mistakes if not handled appropriately [45, 46] .
While contracted, the power purchase price of Ouarzazate Concentrated Solar Plant (NOOR1,2 &3) is much greater than the cost of electricity from other sources (1.62, 1.36, 1.42 MAD, respectively), and the government subsidy is required to bridge the affordability gap for CSP in order to prevent the costs from being transferred to energy consumers.
In Morocco, national electricity grid usage tariffs are still not regulated. Actually, there is no subsidy for delivery to the grid, but with the creation of a National Authority for the Regulation of Electricity, the principles of access to the grid will be laid down [47, 48] .
Despite sustained efforts to reform the electrical sector, the latter is still incomplete along with the operating rules for the wholesale market, including provisioning of the grid and systems services, which are unclear, non-transparent, and untested. In addition, while policy signals appear to be promising and ambitious, execution of these reform plans at the state level is vague and uncertain.
Discussion
Renewable Energy does not only provide an effective solution to meet CO2 reduction targets. Beyond climate change mitigation and adaptation, renewable energy can offer great advantages in terms of energy security and savings on energy imports as well as great opportunities to spend money within the national economy rather than on fuel imports. Our analysis of the energy sector shows some challenges and limitations that need to be overcome:
The implementation of PPAs with fixed prices for a long time-span between a single purchaser "offtaker" (often a state-owned electricity utility) and a privately owned power producer causes distortion of free competition and limits the flexibility of the electricity system needed to manage renewable energy production hazards. Renewable energies in Morocco are currently expanding. Today, they represent almost 10% of the Moroccan electricity mix, making the intermittency of renewable generation more pressing. Until now, there have been no demand management measures to mitigate renewables' intermittent supply, which is challenging. Their potential contribution to the electrical system flexibility should be studied. The mixed regulated market for conventional production and a liberalized market for renewable energy supply makes the operation of the electrical system more complex (in particular, real-time balancing is difficult when intermittent energy injection is unpredictable) and limits the size of the wholesale market. Additionally, the juxtaposition of the two markets is not accurate in terms of management, even in the case of very large markets. A clearly established system for the provision of grid and balancing services should take place for producers injecting renewable energy supply into the grid. The current grid access pricing is not establishing the costs for different energy producers in a clear and transparent way. In fact, where an obligation to grant access exists, the pricing of access has proven to be a crucial regulatory issue. Thus, it is necessary to work towards a harmonized charging system that fully meets the efficiency and cost recovery objectives. The grid code for high and extra high voltage setting out the technical parameters for access to the grid must be adjusted for the new structure of the energy sector for large renewable energy penetration. Furthermore, given the opening to competition of the electricity market for medium voltage for renewable sources, a grid code for medium voltage must be established for access by renewable energy producers.
The role of the EIS as a unique electricity purchaser in the national electricity market does not allow a separation of the transport and electricity production activities. This separation is necessary for non-discriminatory access to the grid. The opening of the market for medium voltage customers must be conditioned by the prior realignment and restructuring of the multi-service distribution sector. Otherwise, the Moroccan government has introduced a liberalization of the distribution market, which will not offend the interests of dealers. The whole question is how dealers and private suppliers will share the electrical grid. The distributor's system should be rethought. The regulation of the distribution activity will have to integrate the principles of opening the medium voltage market for renewable energy producers. It should be noted that a new regulatory scheme for production and transport activities is currently being studied. Otherwise, distribution activities will be carried out in a second stage. The decentralized production connection (of renewable or non-renewable type) has a significant impact on the medium voltage grid operation. This affects first the distribution grid manager, as he is responsible for maintaining a reasonable level of reliability, quality, and safety. The injection of energy into a medium grid thus brings additional constraints: reverse flows, voltage regulation, protection schemes, power quality, etc. Then, the grid manager has an increased need for observability via power grid tools.
Particularly, there is a lack of accessible financial support for small scale projects to help facilitate private consumers' installation of renewable energy technologies. Most financing is directed to large scale projects.
Moreover, the economic viability is affected by high initial capital costs due to a lack of confident financial support and high-risk perceptions related to renewable energy. In Morocco, major financing for RE development still comes from the government and from international funds rather than from local private investors and regional banks.
Conclusions
This paper has examined the Moroccan energy sector as it relates to RE policy evaluation, namely the Act 13-09 related to renewable energies and the PPA/IPP schemes related to the regulated electricity market. As presented, Morocco is transitioning into green development, as the country is involved in important economic and social development. Due to some key issues that Morocco is facing (lake of water, high energy importation, and impact of climate change) and the weak economic progress and social development policies for boosting job creation and decreasing social and spatial gaps, Morocco has categorically made the green economy a strategic focus of its sustainable development policy [49] .
The country is dedicated to mobilizing all interested parties and building advanced public-private partnerships (PPP) to raise environment-compliant investments that are likely to create value and add sustainable jobs. Morocco has the required assets to achieve these goals, particularly for developing REs, mainly wind and solar, and to realize its integration among the Euro-Mediterranean markets.
Morocco has adopted an RE development model based on a public-private partnership in which the private sector brings its know-how to complete projects and make them operational. The above analysis shows that the importance of policies and regulatory frameworks cannot be overstated. Setting strong policy goals is hereby indispensable for offering investment confidence, to mobilize stakeholders, and develop the sharing of resources. Also, mechanisms and national/international micro-financing tools for small-scale renewable energy projects should be developed in order to allow adequate adaptation of the vulnerable local populations.
However, a well-functioning regional market will require implementing necessary reforms in order to meet global market standards, pursuing policies that promote the harmonization of national regulations and technical rules for operation of power systems, and removing subsidies or any other barriers that can impede competition and the smooth physical flow of power. The final goal is to have a market design that optimally combines economic logic and technical constraints.
